MEK/ERK signaling is involved in the role of VEGF and IGF1 in cardiomyocyte differentiation of mouse adipose tissue-derived stromal cells.
We found that mouse brown adipose tissue-derived stromal cells (BATDCs), but not white adipose tissue-derived stromal cells (WATDCs), could spontaneously differentiate into cardiomyocyte-like cells in a simple culture medium. This study would find out some critical trophic factors that were responsible for such difference in differentiation, and further determine the involved signaling pathway. The cardiomyocyte differentiation capacity of cells was identified by morphological observations, immunofluorescence staining, and evaluation of expression of cardiomyocyte specific markers. The amount of vascular endothelial growth factor (VEGF) and insulin-like growth factor 1 (IGF1) secreted by cells was determined by ELISA analysis. Results indicated that BATDCs secreted higher levels of VEGF and IGF1 than WATDCs. Supplementation of BATDCs with antibodies against VEGF receptor Flt-1 or IGF1 receptor Igf-1rα significantly suppressed the cardiac differentiation capacity of the cells. Additionally, anti-Flt-1 and anti-Igf-1rα antibodies decreased phosphorylation of ERK1/2 in BATDCs. Inhibition of MEK/ERK activity by the inhibitor PD0325901 or by RNA interference blunted the cardiac differentiation of BATDCs. Loading recombinant VEGF and IGF1, or transfecting their expression vectors into WATDCs, promoted cardiac differentiation of the cells. Preincubation with PD0325901, before VEGF and IGF1 supplementation or vector transfections, blocked the stimulation of cardiac differentiation in WATDCs. These findings indicated that VEGF and IGF1 were critical factors for the spontaneous cardiac differentiation of BATDCs, and MEK/ERK signaling was involved in the role of VEGF and IGF1. VEGF and IGF1 could be used to promote the development of cardiomyocyte phenotype in WATDCs.